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Abstract of JP 9272714 (A) 

PROBLEM TO BE SOLVED: To provide a process for producing a (meth)acrylic polymer having a large 
amount of terminal crosslinkable functional groups such as alkenyl or crosslinkable silyl groups and to 
provide a curable composition comprising the same. SOLUTION: An initiator comprising an organic 
halide or halogenated sulfonyl compound and a catalyst comprising a metal complex having as the 
central metal an element belonging to Group 8, 9, 1 0, or 1 1 or the Periodic Table are used for 
polymerization to obtain a (meth)acryiic polymer having a terminal structure represented by the formula 
-CH2 -C(R<1> )(C02 R<2> )(X) (R<1> is hydrogen or methyl; R<2> is a 1-20C alkyl, 
aryl, or aralykyl; and X is chloride, bromine, or iodine). The halogen atoms of the polymer are replaced 
with substituents each having an alkenyl or crosslinkable silyl group to obtain the target polymer. 
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H2> n-CH=CH2, o. m, p — CHsCHzC 
(H) CX) -C»H4- (CHz) n-CH = CHi 

St, nl*0~2 0<D8&> 

o. m. p~XCHj-Cfi H4 - (CH2) »— O- <C 
H2> »-CH = CH2, o. m. p-CHsC <H) 
(X) -CbH4- (CH2) n-O- (GHz) .-CH = 
CH2. o, m. p-CH3CH2C (H) (X) -C«H 
4- (CH2) o-O- (CHz) mCH = CH2 

nt*1~2OCOfi3& v m(*O~2Q0>S&&) 
o, m. p — XCH2 — C* H4 — O — (CHz) »-CH 
= CH2, o, m. p-CHaC CH) (X) -CsH4- 
H2C = C <R') -R 14 -C <R M 
(5**, RK R"> R*. R", Xt±±&lzmC+ R 
'Mi* Etfc*S£\ -C (O) O- (xxf;H) , -C 
(o) - i*rhm . ^fcfcfc* o-. m-. p-^x- 

R" ttlS&fS^ *fcl*9ti?S& 1 ~ 2 0<D 2fi|<3>^t^ 
(HgJSLtCDX— J rn4§££-£A/T?UT*,&U) 

^^Stt'ft^-ct^a?^* R«iLtc (o) o 
x - u>&$?£*rr L S < v 

^■eft^t^^LS R M a<ti:&*S^fclMt^f;fc* jfc 

CH2=CHCH2X, CH2 = C (CH3) CH2X, C 
H2=CHC <H) (X) CH 3* CH2 = C (CHa) C 
<H> (X) CHJv CH2 = CHC (X) (CH}) 2, 
CH2 = CHC (H) (X) CzH$. CHi = CHC 
CH) (X) CH (GH3) 2. CH2 = CHC <H) 
(X) CeHs. CH2-CHC (H) CX) CH 2 C 

CH2-CHCH2C (H) (X) -CO3R, CH2 = C 
H CCH2) 2C (H) (X) -CO2R. CH2 = CH 

(CH2) 3C (H) (X) -CO2R, CH2 = CH <C 
H2) bC (H) (X) -COzR. CHz = CHCHzC 

(H) CX) -C8HSs CH2 = CH (CH!) iC 

(H) (X) -C*H$. CH2 = CH (CH2) 3C 

<H> CX> -CsHSv 



16 

O— (CH2) n-CH = CH2, o, m, p — CH3CH 
2C (H) (X) ~C6H4-0~- (C H 2) «~CH = C 
H2. 

ft. nt*O~2 0<0&&) 

o, m. P-XCH2-C8 H4-0- (CHz) n-O- 
(CH2) B-CH-CH2, 

o. m, p-CH3C (H) (X) -CeH4— O — CC 
H2) n-O— (CHz) »-CH = CH2, o. m. p- 
ID CHsCHzC <H) CX) -Ce H4-O- (CH2) ii- 
O- <CH2) «-CH = CH2, 

) <X) -R 15 -R" (5) 

20 o~, m— , p-CH2 = CH- (CH2) H--C5 H4- 
SOzX s o — , m-, p-GH2=CH- (CH2) n ~ 
O-C8H4-SO2X. 

[00413 7^=;H$^t5^/\py>fl;^, 

^r^^^l, i6C05K$g!=.l*^1 T?5i**V*«3iS^ 

Coo 4 2] T^-;uS^-r^^/\py>^^ 
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1, 3-?£>s?*— ;u v i, 2 

i, 4 -^v* >sfct— a* 2. 4- 
<*v£>i>3-— 1. 1, 7 

i, 8~:*v-£ i/i>Jr— 1. 

1 2- KfA>5?t- Jl^ 1. 2-»>fP^W 

— 1, 3-^n^>vt-;k 1 . 2-->£ 

>, 1. 3-^tKP^>t7^bX 1. 5-5?fc£ 

2, 2' -e7zy~;k 4, 4' -If^aiy— Hr„ tf 
X (4-fc KO^'>7x-il/) 4; 4' — < V 

^aeurv^x^— /K 3, 3* - (x^-uvt?^-^ 
•» 5?7z/-;k o?. ct w -^tKa^>-p-^> 
1,1. 

x£v, fcfD^fa-;u. 1. 2. 4 b 'J*— 

ifb^75>, 1. 3-y75/^a/^ 1. 2 
-5?7 5/^X 1. 4-v75/^X 1, 2 
„^ 73 y_2-^^a/^, 1. 5-v75/^ 
2, 2- v^^ib- 1 . 3-^n/^v7H 
1. 6-^>y7S>. 1. 

1. 8-t^^>v75X 1. 9-v75/^ 
1, 1 0-'/75/fiJX 1* 12-/75/ 
K^rfcV* 4. 4' -^L-VfcfX (v^O^S/JUT 
. 1, Z-v75/^P^fX 1. 3-5? 
73/v^P^X 1. 4-y75^v^P^ 
1, 2-7x-U>v75X 1. 3-7i-L/> 
1, 4 -7i-U>*P75X a. a* -5* 

T^tfVlfc. 1. 7-'V?£>5?fc;M5> 
1. 8-^^>^*iUs1?VSl, 1. 9"^^ 

*j;U7t*>&, 1, 1 o-T^vv^utfv^L 1, 11 

-^>-rfc>v2)/Wtf>£L 1. 1 2-K7 s *>^7JiV 
R« 3 S S O- [S J CR" ) zO] 



IB 

?K>S£, i. 2- k » p<<>£ >S?*;utf 1. 2 

ls\s-h)Vit un. 1. 4 -i/^p^-9->v*;u?S> 

1. 3. 5-v*P^-9->hV*fl^>g** 7£ 
JU8L -{77^;^ fU7^/^ 1. 2. 3-^<> 

1. 2 -X* 1, 

1, 4-^^>^=T-^> 2, 3-^^>5> 

io ;k 1. 5~~'<>5>i'T*'-n<* 1. 5-^3r 

■9">5>^— ;U. 1. 7-^^* 1. 8 

- ^ ^ h x^;i,x— xJK p-^>U>-ar. of' 
ju, i. 2-*>£>*;gP3j--;u. i. 3- 

[004 4] JiSSO^y^— rt^ #M7S>. 7tfU:*>^ 

<7A, t e r t Mr** U *?A* *«t* h U 
^A. *S$Hfc*y^A^tf^tf 

[0 0 4 6] (A) ^^sfeSSlCTit^xyuS^-rS 
i:Lrtt^rlC^J®tt?5:iv^ 5 0 O- 5 0 0 0 CXOSSB 

y ;wms^«:o!>^a>^!feb<«a*^K < < . 500 

[0 0 4 7] CB) ^tKPyU^SMt^t 
.- ES i (H) <R' 9 ) O] b- [S i (R 



■*) <R^ ) O] c-S I R ,& 3 (9) 

HRI»2S i O- [S i <R") ZO] s- [Si (H) CR 19 ) O] b- [S I ( 
R l») (R20) O] c-SiR«62H (10) 
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1 i -Z&ZtiZl$tti'C*V> 
[0048] 

ryyj ] (id 

[O049] OS^R 2 ' .fc<fctfR a ttil»Wn -6©7 
(CH3) 3 S i O- [S i CH) < 
i (CHj) 3 (12) 
(CHs) 3S i O- [S i (H) ( 
H) CR 24 ) CbHs} Oj h-S i 

[0050] 

H CaH 5 



04) 



1 1 

pCsfiOMSip), 



(IS) 



IS2£l£lO. j fcfcO^ j £8, A^3^ I +J £1 
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1*2^8^10, f fiO^f ^BO&&£?*U AM>3 

Htt*i 2, i 3Tf**4i**«^n^*v^ -ttSC 

14. 1 *tt*Mmm>o*#u#&tiLv. 

10 

CH3) O] i~ [S i (C5H5) 20] S 

CHi) O] i- {3 I (CH3) fCH*C ( 
(CHs) 3 (1 3) 

1. 5— N=^ifpX> H 1. 6— 1. 7 
-;fr£$^X> v 1. 3 -yfvX>, 1, 9-f*i? 

x>^co&te7K^2Mfc£-fe> o, o* — s?ryvuif^7 

x/-/UA* 3, 3' - VrVfottyxS—tlrAlfto 

[0 0 5 23 3t9~1 SlZiFlsti&m&COtz Fn^U* 

<Df&£lDL*>-r$\ S&Kli (A) rtWfr©:S£tt^«>« 
[00 533 

[its] 
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(SK)) n - 



H 3 
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r (osi) n -o „ v 



V 3 * 




(oo54] (a) (b> it&i&ami 

}l>&h t Ko$/ y n^SO : E/Wit^5 ~ O. 2 0D$5@f::& 20 
§Ca^t<, 2. 5-0. 

Pa5/y^S^fi^a«OT2, tf-Y KMB 

2. 5~V^^;U-2. (t— ^F/I^JUt** 

5^;u*^ri^ K> a, a' -bfx (t-^;w< 

K, 2, 4 - D P'O^^Ut^> F, 
[0056] W*MWtt£LTli, felfcli* 50 



CO) -VM-frf-V*}*?** 

mt^Xit. RhCI (PPha) 3, RhCh. Ru 
CI3, lrCl3. FeCh, A I C I 3, P dC I 2 
• H*O t NICI2. T i C l4^##If 

-10" 6 mo I <D$ti!li"C^Jl/*&03£ t (£t x o 10-* mo I 

MbflMfcttWcfc*©'*? 1 o-« mo i GUkigL^iHO 

[0057] ^f&gJKB 2 fi£# <A) , (B) . fc<i:t&& 

-felC0t-200 B Cv »ft<l*30 s C-15 
O e CT21 0fj>~2 4B$fffi©*b^&CD#£t\> $#1-8 0*C 

- t 5 o*ca>i&s*ci* i o#~ 1 mtimm&tmmrzfii 
<b-rsto3%f#^ti-5o a<b^cDttttttfflt^ ca) $ 

[0 0 5 83 *SH9d), *ain=5B«tt^y;u***-r* 
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/\n>f>tt4&L £fcfifcr\p^Mbx/u*^;Mb£r&£B§ 
tefcL li^tlga^ aft. i i^tc 

^/c«:/>py>{k^^^^«&^^gg^j, jq 

H2 C = C (R3) -R4-R5- is 
-a <Y) * (6> 
(iS*, RK R^^tfRM*. -&5£2lr;fc(t&R3. 
R<. R 5 (CI^U. R«fccfctfR"tt:. t,v^*,&&# 1 

ii (r' ) 3Si o- cr' te£K&&i~2 0<Difffi<z> 

SHb*3?t&-efc-p"Cv 3®0>R' (^-'C&ot^J: 

lvC*<fcl*. alio. 1, 2. *fel±3*. bf* 
O. 1. &tzl£2£?Fir 9 mliO~1 9<DS8rC&5 a 

<o) o- (x^t/^) 4>**i* r^yu- 

tO 06 1] JtfBY-C^$*tS»*^»«feiSfcU-CI*. 
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so%&T-e&&£* Mmvyj^Jmmi! 
i=£5o c (D J: 5 miifl)7 yi^r ~ £ g«tt*> y 

I <Ri6) 2 ^ CY)'bO)« — 8 1 <R") J 

1|3T?4i«J:<* 2®«Jt-C&oT : fc«fcU*<. vP%*> 
^l=*y^**tfc<r^»ISi^©«^Ctt2 0^lS 

[0 0 6 2] H&a£6K&rt$R»*^R"0IW0S<hL 

>5 P^^^53*/^P7^a, 7 x:=Jt4ttt 
tf07U— **. *>4?Jt>ift&£a>77JI*JL&. R' 
««/f^7izrt^*« (R')3Si o--c 

H2C = C <H) C02- (CH2) »-S i (OC 
H3) 3, H2C=C <H) COS- (CHz) n-S i (C 
Hi) (OCH3) 2. HzC«C <H) COi- (C Hz ) 
n-S i COC2H6) 3. H2C = C (H) COi- CCH 

2) p-S i (CHj) COC2H5) 2. H2C=C (H) 
COZ- (CH2) n-S i (OC3H7) 3, H2C=C 

(H) C02~ (CH2) n—S i (CH3) (OC3H7) 

2, HzC = C CCH3) CO2- (CH2) n-S i {OC 
40 H3) 3, H2C = C (CH3) CO2- <CH2) n-S i 

<CHa) (OCHj) 2. H2C = C (CH3) CO2- 
(CH2) n~S I (OC2H5) 3. H2C=C (CH 3) 
C02- (CH2) n-S S (CH3> COC2H5) 2, H2 
C = C (CH3) C02- (CH2) n-S I (OC3H7) 

3, H2C— C (CH3) COz— (CH2) n-S i (CH 

3) (OC3H?) 2. 
(J:£G>«£<fV n{*2-2 00>SS&) 

H2C=C (H) C02- (CH2) n-O- (CH2) d - 
S i (OCH3) 3. H2C = C (H) CO2- (CHz) n 
50 — O— (CHz) ■ — S i (CHS) (OCH3) 2» H2C 
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= C ( H) CO?- (CH2) n-O- (CHz) *~S i 

(OC2H5) 3. HzC==C (H> Q02- (CH2> r.- 
O- (CH2).«- S J CCH3) (OC2HS) 2. H2C 
= C (H) CO?- (CH2) n— O- (CH2) ■ — S i 

(OCsH?) 3. HiC=C (H) COe- (GHz) n- 
O- (CH2) «i-S 1 (CH3> COC3H7) 2. HsC 
~C (CH3) CO2- <CH2> n-O- CCH2) o-S 

i (OCHi) 3. H2C=C (CHj) CO2- (CH2) 
n-O — <CH2> «-S i (C H a) (OCHs) 2, H2 
C~C (CH3) C02- (CH2) n-O- (CH2) ■ - 
Si (OC2H5) 3. H2C-C (CH3) CO2 — (CH 
2> n-O- (CH2) »-S i (CH3) (O.CzHs) 2, 
H2C = C (CHj) CO2- (CH2) n-O- (CH2) 
q — S I (OC3H7)3, H2C-C (CHs) COz- 

(CHO n-O- (CH2) »-S i (CHs) (OCjH 
7) U 

SSfc) 

o-. m-, p~H2C = CH~CbH«- (CH?) o- 
Si (OCH3)3, o m-, p~H2C = CH~C6 
H4- (CH*) n-S i (CHj) (OCH3) 2. o 

R» R«C (X) -RJ3~R«-C 
Y) t>Oj »-S i (R») J-« <Y) 
(5*4** RK R'<* R», R ,3 v R"* R". R» . 
a* b, rn. X. Y I* JlUiZWi C) 

XCH2C (O) O (CH?) »S i (OCH3) 3, CH3 
C CH) (X) C CO) O CCH2) «S i {OC 
H3> 3, (CHJ) 2C (X) C (O) O (C H 2) AS i 
(OCH3) 3. XCH2C CO) O (CH 2) nS i (C 
H3) (OCH3) 2. CH3 C CH) (X) C CO) O 
(CH2) nSi (CHJ) (OCH3) 2, (CH3) 2C 
(X) C (O) O (CHz) nS I (CH 3 ) (OCHs) 

2* 

XCHzC (O) O (CH2) nO (CH2) «S i (OC 
Ha) 3. HsCC (H) (X) C (O) O (CH2) nO 
(CH2) mS i (OCHa) 3. (HsC) zC (X) C 
(O) O (CHi) oO (CHz ) «S i (OCH3) 3, C 
H3CH2C (H) (X) C (O) O (CHl) .O CCH 
2) «S > (OCHa) 3, XCH2C CO) O (CH2) n 
O CCH2) »S i (CH3) (OCH3) 2. H3CC 
(H) (X) C (O) O (CH2) nO (C H 2) a-S i 
(CH3) (OCHs) 2, (HjC> 2C (X) C CO) 
O CCH2) nO (CH2) B -S i (CHa) COCH3) 
2. CH3CH2C (H) (X) C (O) O CCH2) nO 
(CH2>«-Si (CH3) (OCH3) 2. 

1~2O0>&8u m!&0~2 0a>ttJK) 



( 14 ) wmmv-zmu 

26 

m-. p-H2C==CH-C6H4— O" (CH2) n— S 
I (OCHa) 3. o-. m-. p ~H2 C=CH-Cb H 
4-O- (CH2) a-S I (CH3) (OCHs) 2 

«1U ±»t»*K CsH4(*7l-l/>^ nf*2 
~2 0OgSfc» ) 

10 £UTffil^ (**) T£U^£S£##©i£i£l::&l* 

/\ay>*fMMt/UJi^**Klh»lcMM ; r4tlBe <k n 

m&ttMfevuji***'*-.* (**) r^uju^st^ 

^ t Tc^^tem-r ^ c t o 
[006 4 j awMs^u^afis^-s^a/^ny^bfto 

(H) (R 1 ) CH2- CS 1 (R 18 ) 2-b ( 
. <7) 

o. m, p-XCHz-CeHi - (CHi) 2S i (OC 
H3) 3. o. m. p — C H 3 C (H) (X) -CsH*- 

(CH2) 2S \ (OCH3) 3, o. m, P-CH3CH2 
C (H) (X) -C6H4- (C Hz) 2S i (OC 
Ha) 3. o. m f p-XCH2-CfiH4~ (GHz) 3S 

i (OCHs) 3. 
30 o, m, p-CHsC (H) (X) -CeH4- (CH2) 
3S1 (OCHj) 3. o, m« P—CH3CH2C (H) 

(X> -CeH4- (CH2) JS i (OCHJ) 3. o. 
m, P-XCH2-C6H4- (C H 2) Z -O- (CH2) 
3S i (OCHJ) 3. a. m. p-CHsC (H) (X) 
-CeH4- (C H 2) 2-0- (CH2 ) 3S \ (OC 
H3) 3. o. m, p-CH3CH2C (H) (X) -Ce 
H<- (CH2) 2-O- (C H 2) 3S i (OCH3) 3. 
o, m. P-XCH2-C8 H4-0- (CH2) 3S i 

(OCH3) 3, o, m, p-CH3C (H) (X) -Ce 
40 H<-0- (CH2) 3S i (OCHs) J, o. m, p- 
CH3CH2C (H) (X) -C6H4-O- (CH2) 3- 
S i (OCH3) 3, o. p-XCHJ-C« H4-O 

- (CHl ) 2-0- (CH2) 3~S i (OCH3) 3. 
o T m, p-CHiC (H) (X) -CeH4-0- (C 
H2) 2 — O— (CH2) JS i (OCHS) 3* o. m, p 
-CH3CH2C (H) (X) -C0H4-O- (CHO 2 
-O- (CHO sSI (OCHs) 3. 

^) 

50 m&mf*>ti& a 
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[0 0 6 5] ag^^>g;US$^-r^^^D^>^ ^0l^*tlSo 

<R»)a-« (Y)aSi-[OSJ (R«) H 
R») -R M -C CR n ) (X> -R ,5 -R« 
(3£#. R 1 > R" % R 12 , R'*v R !S . R 16 * R 17 * 

a, b. x. YULbBKnC) 

<CH30) 3S i CH2CH2C (H) (X> CeHs. 

(CH3 0) 2 (CH3) S i CHiCHeC (H) (X) 
CeHs. (CHsO) 3S I (CHe) 2C (H) CX> - 
CO2R. (CH3 0) 2 (C Hs) S » <CH2) iC 

(H) (X) -CO2R. (CHjO) sSi CCH2) 3 
C (H) (X) -CO2R, (CHjO) 2 (C Hi) S 1 

(CH2) JC (H) (X) -CO*R k CCH30) 3S 
i (CH?) 4C (H) (X) -COjR, (CHjO) 2 

(CH3) S i (CH2) AC CH) (X) -C02R, 

(CHaO) 3S i (CH2) JC (H) (X) —CO 
2R. (CH3O) 2 <CH3) S i <CH2> iC <H) 

(X.) — CO2R. (CH3O) 3 S i (CH2) 3C 

(H) (X) -C»H«; (CH3 O) 2 (CH3) Si 

CCH2) 3C <H) (X) -C6H5. (CH30) 3S i 

CCH2) 4C (H) (X) -CeMs, (CHsO) 2 (C 
Ha) S 1 (GHz) 4C (H) (X) -CeHs, 

Rte{fe&&1~2 0<D7>U*M^ 7'J-«. T 
H- [S I (R 1 *) jm. (Y) bO] 

* 0 



28 



(V) b] k — C H 2 — C <H> 
(8) 



C 



20 



[00661 Mtt^UJi<£&&?£*tt/\aV>fb«B 
LTffltvfi& % Mr^«««Mtt^>j;utt k fife 

ttlC71U4r:^l4&£?r**« 70UJU%Btett<0 

So 

[0 0 6 71 *#e»«tes/y C;**> 7 
itfr-fr&zmTZ 79'J*MMtt:* sits 
If 6*1** ^IzT^y-^I^tl-S 7*U 

&r*< tffarcffl^ s c £ tfx £ s„ 



CO 0 6 9] J:82YX^£ft5JiajX#&te&. k fccfctfR 
« . R» e>m#W± Unci*. «rc-jftiC6»ttWtf«« 

>ft^<0+X^s ft£—flte1 7 
H-S i (R |? ) 3-« (Y) « (17) 

r". y. aitm&tmco ) n*ztomm 

— fe^C 1 6£fcl*1 7T?T^^Mtt^$ 

HS i C I 3, H S i (CHsj CI2. HS! <CHa) 
!Ck HS i (OCM3) a. HS i (CH3) <OCH 
3) 2. HS i (CH3) 20CH3, HS i CO C 
2Hs)3, HSi (CH3) (OC2H5) 2v HS! CC 
HJ) 20C2H5, HS i (OC3H7) 3* HS i (C2H 
s> (OCH3) 2* HS i (C2Hs) 2OCH3, HS i 
(CeHs) <OCH3> 2, HS i <C«Hs) 2 (OC 
H3) , HS \ (C H3) (OC CO) CH3) 2. HS i 
(CH3)20-[Si CCH3> 2O] 2-S i (CH3) 
(OCHj)2 > HSi CCHs) [0~N=C (CH3) 



-S i (R ,? ) 3-* 
2] 2 



CY) 



O 6) 



30 



40 



[OO 7 0] Z<D£otemm&i<<*Jfr&&mir&t: KQ 
7* U JUUMcMM * tt« JgKctt* tKP»> 'J /Hfc 

[oo7i]'s«»'CM 7^>;;u^ffi-^f* 

5 0 0-5 0 0 00<D|Sffllw&^0^»^Hr> w ^ 
^«3&«5 0 0!JlTXa&^t, TtVfr&M&W 
<D*X<D#m*m%L**l\Z < < % -£tz. 5 0 0 O O J^Jt 

[0072] mrzai^jiitt^uM&^rr^ 
^) 7^uiuwi*iiEtt*»t»ttr*t»«sjsrc* 
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10 



[00743 *«t»Tffe«*«i=««tt^v 

00°C. »^L<I*1 0-50 c CT?1^-13SN1SSE 



[O 0 7 51 ±&<DiaAfb<l:U#«4l»«««S«BOMN 



30 



H2C = C (C Hi) OOz (CH2) zOC 

[O07 8] 

mmmM 3 0mL®ffis#?x5j£&«:i* 7*y 

Mk-fTfr (2. 5mU 2. E4 gk 17. 4 Smm 
a I ) » of, Of* -y^O^-p-^>L/> (9 2. 5 
mg, 0. 3 5mmo I) > ^fc!£-H8 (5 0mg, 
0. 3 5mmo I ) , 2, 2' -Iffcf U (1 6 3nn 
Z s 1. 0 5mmo I) . BcfctffittfcX^JI, {2m 
L) „ 7i>b=.b*)J\> (0. 5mU £tti2l^ MSStf 

^^MU— h (SOOmg, 3. 5mmo I) £&ffc 
p 3 



30 

[007 6] 
COO 7 7] 

C$ifi#l 1 1 

ltf: = ^077X3|: v *5$>Jjm (13 7. 7g k 
1. 6mo I) . IfU>^j3-/lt;7'JiU-f 
;P (8 O, 7 s. O. 8mol) » p- hiUXVX^J^ 
>Bt CO. 76g, 4. Ommo I ) . 33cktfh^X> 

p- h;^x>x/i,7fr>&£o. i2g&aou £ 

(6 0°C. 2mmHg) dtlC^y. T^l^2"7 

7 3%) » 
H2CH = CH2 

1 B#fBl£J6£i±fc<, SMSmx^ (2 0m 
L) -C#3?U £j£Lfc*^#£*i&Lfc&, 

1.97 st#fc C£^J&2&8 8%) „ 
C007 9 j 

Cfce] 



CH 2 ~ (CH 2 -<p0 ll -<CH r Cj) Z7 -Br 

0Q 2 Bu OD^^Q^f^ 



[O080) 

=b y 1x7* u wtettw'r *ci»tt* < PJit ix l 
Sfe^isi^flttG p cai^icj: y wy x^ u>fe») 



tCcfey7 9 00. 4tfFSg-ttf;*2. Otf^ofc, *fc % 

^- y rr^— 1 ^F^t= y iz^a zfotz7)u>r~}irmx. 

Coos 1 3 
C4t?3 
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CH3 

5V^ a ^v^0 2 C C0 2 CH 3 



CO082] 

mmmzl 5 0mL<BStJE;tf^*KJ££SS&|-. 
i^f^ (1 OmL t 8. 94g* 69. 8mmo 

I ) » Of. ' -V^P^-p-^rVl/V <3 7 0m 
a. 1. 4mmo I) „ &-fbS£— ffi (200mg. 1. 
4mmo I ) % 2, 2* -tffc*VS?;i» (433mg, 10 
2, 8mm o I) . 35cfc^fMV?WK> (1 
OmL) 0#fiai£#&^T*i8# 

L> 2 0#JKffc£l*fco sat^ufeft. s^^n 

fc, *r®JS£Na*SO<T?S&L. »^«»£TB« 
5. 21 g^fc (5 8%). fi^*«>tt¥*l&*fittG 

pcifflt (tfux^u^&if) . 4c<fc4 3700. 20 

tO OB 3] SOmLOiEmi:, iKO* 



9 



32 

car (CH r po.-<CH r <p,.7-Br 



g) . p-vfcf— /l^>-fc?> (281mg, 2. 16m 
mo I ) „ &{b& — ^ (77mg, 0. 54 mm o 

I ) * 2, 2' — lfe*JS?Jl* (167mg, 1. 0 8m 
mo I ) ^ fe^^MV^WhV (4mL) $ 

&K£Na2S04X:te&U #5£#£&flETB:£U T 

KffM £2. it « wt. a£tt©aw«3*HPfii* 

fcy tajA^ttfeTiu^rxii^i*, ih nmr^^ 
¥„ 2. m-e&ofc. 

COOS4] 



CH 2 - (CHa-p^-CCHraj.rBr 



tO 0 8 5 3 

t3?$£#43 3 0mL<^itff^7^S^^glC. 
Jl&ttlV (5mU 4. 4 7 g. 3 4. 9mmo 
I ) , or. a* -i?^n^- p ~^>U> (180m 

g, O. 6 9mmo 1 ) , Sfc^— SB (9 8mg, 0. 
6 9mmo I) , 2, 2' • -Jfg'J 9* (3 1 9 g* 
2. O 6mmo I > „ la £ ft&X^fl, C4mL> , 7 
-fe h=.MJ* (1ml ) £ffc&#. 0#5B 

a3ft»HSCTT?Ty;uh!i^;u» Co. sim 

L. 1. 84mmol)$$«lU 10 0^1^5 
fcfctffc. }S^%^mx^;U (2 OmL) T?#glL. 

7=5 -f VCIigafrLfcb 3f&JB£Na2S04T:$£i8 
L. f53S8-£i£8ET@:feL. T^fC^^f®^5»frr^^r 

;u«S©sB^^*^fc OMflt*. 4 8 s) . a^ttcWW 

V 7 7 O O * JHHMMR* 1.33 T&ofc. *fc* * 

H NMR^fif^ 9 * 1. 6®-C&ofc fl 
tO O86] 



9 J 



P 



30 ^^<C^H^.CH a -C^^HCH^-^ 
COa&i CO^Bu 

C0087] 

(S?m^5] 3 OmLOfffiff^ 

&*^JU (5fflU 4, 7 8 g. 5 5. 6mmo I ) „ 
a. a r - v^D^E- p— 3r">L>> (2 9 2mg . 1. 
1 1 mmo I ) * ^b^— & (1 5 9mg, 1. 11m 
mo 1 ) . 2. 2' -glfUS?* (5 1 8mg, 3. 3 
mmo f) . ife«t«x^ (4mL) » T*Z h 
y;U OmL) £tfc&*K K3JI8ffl£2lsl1?^T&?m 
40 J&£&£LfcflL ^Lfeo 1 3 0°Ci::*a& 

Lv 2. 7l*H»54*fc. l&aic#iPLfc&. 7 mm, 

hU^^fll (O. 82mL, 2. 6 6mm o 1 ) 
AOL. 8 0 0 C^8^raSJS^1tfc ft ig^^l^Kx^^ 
(2 OmL) -Ctttt-U ^2Ufc^©fr$^Lfc 

g*a$^»-e2!5j % v-eiiaijfe^Lfc. *r 

*2Blfrk\ T&lZ7r.-tm*mizT)V*r 
iiev7^>i»tt^7iu£»fe (Jixfi2. 8o B > c a^ 

50 (*<D»^iS»^at4GPCaS^=J:y WUX^UV^ 



( 18 ) 
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ID |;J:y7 0O0, 1.26 ^fe^fco 

Or y =T7- 1 ft+Stz y lz&A£MzTfr'r=n> 

[0088] 

Ubio] 

C0 2 CHj CQ2CH3 

[O 08 9] 

0mLd)2P77X3$S^l t 2-7y*3f-4rS' 
X*/— ;U (2. 5mU 23. 4mmo l) . fcfVS? 
>(3mLK ^THF (lOmL) €ft&A/«, 

K (2mL, 19. 5 2mmo I ) £l$>0< 

Jl. (lOmL) ftlftLifefcfU ^vawuma 

IC^Wlfe. mSL*$&m CTOmU * N a H 
C03*^ CI OmL) . %btt*9<{> (1 Om 
D t?«fe»tfc. »ttl$NaaS04-Ctt»U IW^ 

CMS C (H) (S r) C (05 O- 

[0092] 

[MM 6] 3 0mLfl)IE^7^S^i:, r*y 

JMR??* <2. 5mL, 2. 24g, 17. 45mm 

(1 6 5mg, 0. 6 9 8mmo I) v ft-fcSS— ^ 
(lOOmgv 0. 698mmol) * 2. 2* — Iffcf 
yS?JW (218mg, 1 . 4 Ommo 1 ) „ THz h— h 
CO. 5mL) , ^Xf/l- (2mL) &tt&*K 

fe. SBICJMlUfelft, SMMfc*l»XWi. (2 0m 
L) T7*fr*?L. ^fitUfc^PftC^^aUfc^ 

2S04-CteiSU. ISSS#£3£EET©*LT* Mr 331 1=7 
**-x»*» «0»smicid:WII«4rr <7*»M> 

Bl^^iW 41- 9 0g^: (7 9%) a S*ffcDlt¥ 

y 3 6 o 0 , 1.51 -efcofco * 

H NMR^fif*^ 0. 7 6@-C&ofc 4 
[OO 9 3] *l=„ S8S!t3fH9W»^fc5 0m 

L©3oa77^3t:. ± «fc 51= L"t#|«=> tit- S«- 
& <1. 90g) „ NatS ■ 9HzO <70. 2mg y 
O. 2 9 3mm© l > . ££t*X*r y —/P (3mL) 4 

MX^FAf (1 OmL) , ( 1 OmL) £*B 



34 

tfcfcy, T*K«*7y*Jr*5'XMr-2-*p* 
^P^-h^fc. (78, 5-81^(1. 3m 
mHg), 2. 9 8 6 g) „ 

[O 0 9-0] CH3C (H) (Br) C (O) O-CHa 
CH2-0-CHz CH = CHz 

[0091] 

10 ^ (2. 8 1mU 2 3, 4mmo I ) r fcTUS? 

> (3mU „ feil/THF C10mL) £tt&A/£o 
®?&*0 o CfC^iflt. 2-^nt^P^>^P7^ 
K (2mL, 19. 5 2mmo I) £t*>0< yiftTL 

sglC^ySfc^Lfc* 2&?S£#Jgg& (lOmL) „ NaH 
C03*5Si$ (1 OmL) , tSblZ? 3 ?<(l> (1 Om 
L) T*&&Lfc. 3r«JB£Na*S04T?&jgL. Wfc# 

20 T3*(c^^Hz-^-2-:?P^:7nt£;f 
h^fcc (82~83 e C<2. 3mmHg), 
3. 101g). 
(.CHz) 4-CH=CH2 

#y cr^y^st) 6 9gH^ 1^0 

IC*S5 1O0»»lMtk1. 7 3T7^ofc, 
[0094] 



CH 3 



30 Kb 1 1 ] 



Bu 2 



[0095] 

oemm 3 OmL <r>m&i5 ?xjuswfc. 7*y 

Mfcji^U (5ml, 4. 78g. 5 5. 5mmo 

(O. 354mL».460mg, 2. 22mtnol) * 
40 &<tt&— SI (3 1 8m 2. 2 2mmo I mm o 

I) . 2. 2* -tflfyt?* (1. 04g, 6. 86m 
mo I > , T-feh— h'J/U <1mL) . ^X^U <4 
mL) £tt&«^ K^flftS$3l2ltt^TJ§^^^^ 
Lfc^. ^«Lfcp St**8 0tlcjta»l, 3B#RflK 

OmL) -eftKU ^Lfe^jS@tt:$5iSLfc^ a 
«4#«ft-e2B. >-C1(Hl3fe^tfco ^r«IB$: 
Na2S04-eK»ftU t?^f3SETlsUts ft^m 
\-T)V*r-fr&. «W5sR«t:l*jl*€^rr**y CT^ 

50 ^3. 9 3 g m= (7 5%) o m^<*<D 
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270O, ^iFffi^lil - 4 8T?&o*u 

[0 0 9 6] #t-. mn=f. Si^tmfcSOm 

# (1. 17g) , Na.iS»9H2p (57. 6mg, 
O. 240mmo I) . &&ZfOL$S— iV (2mL) £ 

mm*** C1 OmL) „ ft&m <1 OmL) £J]0 

2B£«*iSLfc„ t ^ -r>T?3fe» 

L. N at SO< LfcgL &|g#£&£TS*rrS 

[0097] 

lit^ 21 

O CO fi Bu 

[0098] 

'JiH!^;MlOmL, 8. 9 4g. 6 9. Smmo 

(332ms. 1. 40mmo I ) „ IMt«— ft <20 
Omg. 1. 40mmo I) . 2. 2' -tffcfU vJU 
(433mg, 2. 8 0mmo i) , T-feh— MJJL- 
(2mL) ; SS^tffit&x^U (8rnL) £tt&*; & 

IE^&£1 ao^KJto&L* 1. S^fflMJfc* 

&tz 0 m&iz-fttflLtcik, p-i>£-)v<>-if> <3 6 

4mg, 2. 80mmo l) £§^#X&®&T*eB&Jra 



HT 



SI. 
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9%) , «^*<»»¥«a»^fia:G p cms. (Ttfux* 

/Co 

[0099] 
£fc1 3} 

CH 3 

10 ^^o-(CH 2 ) 2 ~OC > "t CH ^9 H )n--CHa-< 
£ COaBu " 



Co i oo] 

[Mitt9~i 4] ®fbfefl»tti* 
^fig&M. 2. 3. 6. 7. s-e^?>^fcra^fcT;u 

*5i^ OIS^L 1. 3, 3-f 
-1, 3-5?tf-J^2/n^r-9->©» (8. 3xiO^ 
mo I/L*e/U>&a35> £*<*g^L*:c Mfrvf K 

30 Co 10 1] Z<D<kd(CUr»e>ttfc3SS^©— 8&£1 
^fco ©fc«9$h^X>|C2 4^^3HL. m^SS 

co 1 02] 
Hbi 4] 



p- S! o 



CO 1 0 3] 



C3U3 
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3 



saw i 



I 0- 



1 3 0 <CK* 



4 5 & 



4* 



2d 



l 0 **c 



1 c ox 

i 7 ^ra 



loot 



1 o ox 

1 5B*H 



l 0 0 X 

I 2 5*W 



«ffc«3« 



C0104] 

mt&mi 5] 3 0mLa>i6tE*7X£iStsi:v 7* 

'./JUg^lf (5mL, 4. 47 g, 34. 9mmo 
! ) » Of, Of' -^P^-p-^/U> (185m 
g. 0. 7 Omm o I ) v AfcJR— 09 dOOmg, 
O. 7 Ommo I ) . 2. 2* -If fcf 'J 5?M» ( 1 . O 9 
g. 7. Ommo I) „ n&VT* h U (5m 

*r&. ^Ufc. 1 ao'CjcanS&U 6MS 

mtiixf^ CmL) iHMRU 
Lfc*;8Efl:£*SLfc&, »»&&4»T*3|sL ?7 
*VT?1|§lffeS*Lfco #8SfB£Na 2 S04t*$£®U « 

'j*WfJW Wife (3. 04 g , m.^mea 

Br-^-CKz-Cpi-CH^- CH 2 
(CH 3 0) 5 Si(CH 2 ) 3 O 2 C C0 2 Bu 



>»» KJsM 52:00. .»*fi»*l*1. 17T?feo 

MJ* h*^>'J^^Ohf^y h (2 8 5m 

g * 1 . 15 mm o I ) , ^ftS^—IS (27. 6mg\ 
O. 1 9 3mmo I) . 2. 2 r -tftfUS^U (3 0 0 
20 mg, 1. 9 3mmol) , -feJ:tfimx*;U (3m 

[0 105] 
Hfc1 5] 



pi 3 

CILj— (CH 2 -CH) a -CH 2 -Cj-8r 

C30 2 Bu CO^CH^SKOCH^ 



[O 1 O 53 

■/ Jb&^T'A' (5mL. 4. 47g, 3 4. 9mmo 
I) . a, a* -y^a^E-p-^>U> (1 85m 
g, O. 7 Ommo I ) „ 18 (1 OOmg, 

O. 7 Ommo ( ) * 2, 2' — tffcfUS/fl. (2 1 7m 
g, 1. 4 Ommo I ) . K&X^JU <4mL) % fccfc 

tfr-feh=.hy;u (imi) £«f±2t*K 

3 0°CI^]Q??ftU 2f$RfiEJfc£l**: 0 SE£-$5£ 
>fr*|]Lfcfft> y^/u^^ Mr{/*'iJjU:/Pt*Jt>;'$*y 

U— h (650mg, 2. Smmo I > ^SsfclU, 1 O 



40 



0, 3 BK^ 2 )^(p'^2>b-CH 1 -0-C^r (CKj^^CHa^Bf <jH 3 



(20mL) T?#$RU ±j£Lfc*J#S&$*>i&bfc 

3tiS^ft:T^-^A*5gj9[r'2|3, ^^O-t? 

uji4fc£4rr<6tfy (7*yMi?fw £4. 7s g 
s*f= 00%) . mdtfcMtm^sttGPcas 

&fc y ic^x $ i> u jusi* 3 . 2 a t? ^ o 
[0107] 

<p* 3 



CO 1 0 83 JiK^J; d 1= LT^ **ltzlfi*mz 

(2. 5g) twitm® ( i&o BMitnm. u-22 

O. 7 5mg) $«k<S^L» ^l=3SELa&A/-e. SJE 



1*5 4%-gfer?fe> 



50 
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